MSFC Propulsion Systems Department Knowledge Management Project by Caraccioli, Paul A.
Communicate...	 Innovate...	 MotivateCollaborate...
WT-::-C,--^?b4—Pup e- r
MSFC PROPULSION SYSTEMS DEPARTMENT
Knowledge Management Project
NASA KM International Conference
17 - 19 July 2007
INWTERGRAPH
https://ntrs.nasa.gov/search.jsp?R=20090028794 2019-08-30T07:43:22+00:00Z
'a Agenda
MSFC PROPULSION SYSTEMS DEPARTMENT
Knowledge Management Pilot Project
o
 PSD KIVI Project Overview /Approach /Purpose
o Strategic Planning of PSD KIVI Initiative
o
 Systems Requirements/ Design Definition
o
 KIVI Technology Architecture Description
PSD KIVI System UI /Custom Features
Future Planning
11 PSD KIVI Search Functionality Demo
MSFC PSD KM STRATEGIC PLAN
Overview/Approach
• KM Needed to Support Knowledge Capture/Preservation and
an Information Sharing Culture
• "If MSFC is to remain world-class in rocket propulsion systems
design and development, substantial improvement in access to
current and historical design, development and operational
information must be made." *
• "NASA has not demonstrated the characteristics of a learning
organization after investigators observed mistakes being repeated..."
**
• MSFC PSD KM initiative approach
• Develop a KM Pilot project, within the context of a 3-5 year KM
strategy
• Introduce and evaluate the use of KM within PSD
• IT Infrastructure, Turbomachinery Community of Practice (COP)
• Extend KM system functionality using results-based methodology
`MSFC Knowledge Management Evaluation Proposal , BASIS for PSD KM Initiative Funding 	 " CAIB report
MSFC PSD KM Initiative
Project Purpose
• Develop a Knowledge Management Strategic Plan
for MSFC PSD
• Define and Prioritize KM requirements, tailored to
PSD's goals and objectives
• Provide KM IT infrastructure, processes and tools
to enable and promote a learning / sharing culture
• Assure enterprise alignment and extensibility of
PSD KM solution
• Apply leading edge Knowledge Management
technologies and organizational practices to
institutionalize NASA's experiences—promoting
NASA engineer's competencies and growth.
•	 MSFC PSD KM Initiative
KM Project Key Priorities
• Improve Safety, Reliability and Quality
• Reduce risk and impact of knowledge attrition associated with an
aging workforce.
• Enable Learning Sharing Culture
• Communities of Practice, collaboration, knowledge sharing/capture
• Training
• Provide Efficient, Effective Access To Propulsion Systems And
Component Knowledge Data
• Apply cutting edge technologies and innovation to PSD knowledge assets
• Infuse experiential knowledge, lessons learned, best practices into decision
process
• Reduce Test/Fail/Fix cycle resulting from failures and anomalies
• Demonstrate KM utility and functionality
• Increase stakeholders' awareness of KM technical innovations and
benefits
• Extend PSD KM system functionality
• ARES propulsion systems and component designs
• Engineering Directorate
• MSFC...
MSFC PSD KM STRATEGIC PLANNING
Data Gathering
• Formed PSD KM Team
• Conducted Two Day Group Work-Session for
PSD KM Strategy Formulation
• Developed PSD KM Purpose, Objectives, Priorities
• Conducted Structured Interviews
• Examined Engineering Process Workflows
• Collaborative, Resource and Analytical Tool Interfaces
• Surveyed Personnel
• Performed Independent Research
MSFC PSD KM STRATEGIC PLANNING
Cultural Change
Cultural Change Survey
â PSD Benchmarkina
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W"	 Solutions Map
PSD KM Functional
Solutions
Integrated Knowledge
Management System (KM)&Ve ,  Objectilges
1. Access-Links to External Databases, Collaboration (CB)
and Repositories
2. Intelligent Search Capabilities Expert Location & Profiling(EL&P)
3. Enterprise System Architecture and Tacit Knowledge Capture
Design (TKC)
4. Access-Links to Internal Content Management (CM)
Databases, and Repositories
5. Collaborative Engineering Community CoP Management (CoP)
of Practice
6. Leverage Data-Server Ownerships
Search &Indexing (S&I)
I
7. User-Derived Interface — Presentation Portal Management (Pivi)
Layer
8. PSD KM Process Definition Problem Solving (PS)
Top 10 Day-to-Day Needs IN
1. Access to All External Servers, Databases, and
Repositories (SSME Tech, NEXPRISE, etc.)
2. Single Sign-On (SSO) for All Resources
3. Ability to Search Adobe, Image Files, Hardcopy
Old Reports
4 Capture of Tacit Knowledge from All Personnel
During All Project Lifecycles
6 A Collaborative Engineering Community of
Practice Organized by Discipline-
6 Intelligent Search and Index Tool (Multi-Tiered
Search, Advanced/Boolean)
7. A Customizable User Interface Tool for Desktop
for Each User
8. Utilization of the NASA Taxonomy to Structure
Project Documentation
9 Access to All Internal Servers, Databases, and
Repositories (Stennis RAMS, etc.)
10. Pedigree Assurance for All Project
Documentation
KM Solution Aligns With Team Defined Objectives and Needs
•	 System Requirements and Design Definition
Vendor Ranking
Functional Rating
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System Requirements and Design Summary
• Rigorous systems engineering approach employed at project outset;User defined, user centric, concept to solution
• Formed initial MSFC team using Integrated Product Team constituency
• Included Shuttle Project & Engineering, ER Component Design, ED Disciplines, S&MA
participants
• CIO, Enterprise Architect, CLV Projects, CLV KM, NASA Engineering Network (NEN)
represented in requirements/ design reviews
• PSD KM Project Milestones Achieved
• Strategy developed, Strategic Plan delivered February 2006
• System Requirements defined, System Requirements Specification delivered May 2006
• Conceptual Design Review conducted June 2006
• Critical Design Review conducted October 2006
• System designed to align with CLV, Constellation and Enterprise Architecture
• Compliant with NIST / FIPS standards, application security plan is approved
• Delta Design Review will address final system design implementation
• Open Source Portal Platform
KM
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Criteria
Solution traceable user defined objectives, user needs and system requirements
• 1
-0
Solution Mapping /Verification
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Capture
IEC / DDMS
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Configuration / Document Management
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MSFC KM Key Functionality
Key KMS Features:
• Single sign-on access and advanced data search of unstructured & structured technical data archives (Super "Google")
- Global Search Returns from all Knowledge Sources
• Human expertise locator ( Ask The Expert?)
• IPT and/or discipline focused on-line "Community of Practice" Collaboration Environment
• Knowledge capture/retrieval of discussion board/e-mail threads via on-line "Community of Practice"
• Process capture/viewer with point and click navigation to each process step instructions and all relevant data
• 3D Graphics/CAD Viewer with point and click navigation to all relevant "piece-part" data
Voice/Audio	 Video
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PSD KM Data Architecture Solution
• PSD KM Aligns with key CLV, Constellation and
Enterprise data architecture needs
• Data integration and user requirements
definition
• Engineering Community (IPT) defined requirements
• Engineering process models (value steams)
• Enabling data architecture, tools, collaborative, training
and knowledge resources identified, mapped, integrated
• IT Solution User Interface Definition
• Develops / extends IT solution to establish a web base
engineering community interface
• Provides immediate access to mission enabling resources
• Leverages pilot system infrastructure and SOA
KM technology investment to offer critical data
architecture solutions
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Process Workflows integral to KM Architecture
Failure / Anomaly Analysis Process
FF-1
Fa Design Engineering Analysis Process
AA—Mi-
LA
Lj li O" 3
© Go Links
NASA - PSDKM
My Account I Logout
MSFC PSD KM PROJECT
User Interface Navigation Flow
File Edit View F&vontes =ools t(elp
© Back -	 ; ,^^	 search ^- Favorites 412) k-;^-
Address 140 http://bcafto6t/poMWside/psdkm/menultem.d5a640167469fbc5d06a5ac
National Aeronautics
and Space Administration
You are logged in as adnrn account
search DEA Process viewer [ —FA Process Viewaf CAD Viewer Training My Pagea
FA Process Viewer
Process Model
O Impound r-lardware and Records
• Fl -Impound Hardware and Records
L^J F2 -Request Formation of Investigative T.
• F3 -Engage Existing Contingency Team;sj
F4 -Determine Investigative Team/Board
• FS -Approve Investigative Team/Board Fo
F6 
-Announce-ream 
/Board Formation
F7 Conven  T /oard to Begin InvesD F8 -Early Investrgabon Anal ysrs
• F9 -Refine Investigative Plan and Action I
• F10 -Travel to Event SiteQ F11 -Perform On-Site Analysis 	 C'Q F22 -Perform Full Analysis of Event
0 F12A -Research System / Component
0+ F126 - UpdateiMaintarn -Event" TimelirQ F12C -Update & Maintain "Failure Scei
a2 ^au-7t ^cte Anah'
M
Ul roduce reble- a egonze r^ngs: Pro/C
• F12E3 - Cause is Relevant or Incor
F12E4 -Cause is NOT Relevant to
IA F12F -Conduct Testing / Analysis (as
F12G - De termine Reasonable Event Cz
F13 -Develop Documented Findings
F14-Determine / Recommend Design/Proc
F15 -Approval / Redirection of Findings ar
F16 -Publish Findings & Recommendations
• F17 -Document/Submit Lessons Learned f
0+ F18 -Implement Design / Process / Progra
• F19 -Prepare Final Close-Out Package / B
• F20 -Release Final Close-Out Package / B
• F21 -Approve Program Resumption
• F22 -Archive Documentation
Overview Map 110 .-^	 Froc	 ^"R'	 -_% Process Step Name:	 Develop / update Fault Tree Matrix / Pro Con Chart
The F7AW Tree MatrW4111pports d1lWaLdt"WINW11 11inalliliFft Diagram byQ,	 providing a worksheet of failure causes. fault tree cross referentp	 ^'	 I ^ I' -	 pros ',evidence supporting contnbution to the observed condition),Process De,scrlptlon: 	 cons ;evidence exonerating the cause as a contributor to tTe
observed conditions) and status. This grill be a working document and #
will be updated until the inveWtion is complete. and all credible
causes dispositioned.
Policies / Procedures:
Local intrane:
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4.0	 Develop & Maintain
Event Timelines
Create Fault
Tree Analysis
Failure Path
Diagram
Develop Fault Tree
Matrix / Pro/Con
Chart
Typical process
decomposition
L
Examine Existing
ault Trees & FME
for Applicabili4
This step examines  existing
hazards analysis fault logic
diagrams to assess relevance to
observed conditions.
Identify All Possible
Causes &
Contributions
The purpose of this step is to
Identify and list all possible failure
anomaly causes and contributing
elements. Subsequent steps will
rule potential causes in or out based
upon analysis, modeling, testing
and/or inspections. In some cases,
causes may be classified as
Unknown or Inconclusive.
Tailor Existing or
Create Failure Path
Diagrams
The purpose of this step is to
create Failure Path Diagrams to
support the Fault Tree Diagram.
Tailoring existing component fault
trees (EHAZARDS)
Tailor Existing or
Construct the Fault
Tree
This step compiles failure
scenarios and fault path
diagrams into a specific failure
logic model.
Process Description
This step compiles failure scenarios and fault
path diagrams into a specific failure logic
model.
Examine Existing
Fault Trees & FMEA
for Applicability
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o Worksheet
Procedure(s)
NPR 8621. to Fault Trees
Affected Disciplines
Design Engineering, S&MA and support
contractors
General Notes
Data Resources
EHAZARD, FMEA, DOCUMENTUM, Design
Drawings, dedicated data server/computer
Input Artifacts
This step examines existing
hazards analysis fault logic
diagrams to assess relevance to
observed conditions.
Typical process
decomposition
r.nrjcrrrsu, rMr-1A, uesign urawmgs,
bbsertred
Exa ine Existing	 Identif All Possible	 Tailor Existing or 	 Tailor Existing or
u,tj^^t rtifacts
^tt<F Lr	 &aFN544 ez	 Causes &	 Create Failure Path	 Construct the Fault
e%le(ASb^ling t)of	 Co tributions	 Diagrams	 Tree
iTffi9t	 "mines existing The purpos
&P& Ta	 1jAwf9ogic Identify and
agrams to assess relevance to anomaly ca
QbAeldiOnditions. elements.
rule poten
Example Cases upon anal
SSME 0523 902-772 Failure Invest. 	 in
(entire report) causes mi
_ pg16 Event FT Graphic (specific ekJoknown ,
of this step is to 	 The purpose of this step is to 	 This step compiles failure
st all possible failure / 	 create Failure Path Diagrams to 	 scenarios and fault path
ses and core^,	 x-	 support the Fault Tree Diagram.	 diagrams into a specific failure
Plir al InStan^existing component fault
	 logic model.
Access
hyperlinked data
in blue italicsG
Training
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Process Worksh
Process Description
This step compiles failure scenarios and fault
path diagrams into a specific failure logic
model.
Procedure(s)
NPR 8621.1A Fault Trees
Affected Disciplines
Design Engineering, S&MA and support
contractors
General Notes
i,gh :empra;ure
and l iMauon.	
. Closed
Opm L"ahtelr	 end
Example Cases
SSME 0523 902-772 Failure Invest. Report
(entire report)
- pg16 Event FT Graphic (specific exj,^-
-	
-.	 .Tw.-a ^fedanical
Damage Bncn-i-ough Stmcmtal Damaff<
i ;rbo-hm eelmed^
--- --------------
Lnahzed -,a a 	 VoW— High
Temp sc FPB	 Temp is FPB("M of a Yt
„	 !
Hsgh Temp	 High Laatized	 Tu. eBypassedby 	i	 H,gh Lecahmd	 1	 L'ai_`ots High FPB 	 L—FPB Temp
j	 due to ASI	 Temp a, FPB	 Tmbne Iukt Ho!-gas	 i	 Temp m HPFT
	
1	 Temp tae ro	 R d.1s - 2
	
Facepla,r	 (affects i sensmi
	
I	 NaL9mcaen Faslure 	 CLarneli
^T— --- -	 -- —	 -- - --	 -- - i. z
Esnss Coolant Flan } I False Laa R<admg o0
Causes Lea- Readings	 i 2 Cha h due to
rn 2 Charnels	 Sema.Dam Anomaly
- 1221 -	 l-	 .22.	 'L --0 i _ ? 
Figure 7.6-1 Test 902-772 Fault free Auaksis INge 1 of 1)
Data Resources
EHAZARD, FMEA, DOCUMENTUM, Design
Drawings, dedicated data serveNcomputer
Input Artifacts
EHAZARD, FMEA, Design Drawings,
observed HW conditions
Output Artifacts
Event Fault Tree Graphic , Hernandez
engineering, CAFTA modeling tool
Templates
Fault Tree Template
Training
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Communications &Roll-Out
• PSD KM System Briefings:
• JSC Knowledge Management Conference 02 March 06
• ER Dept. Managers Brief 06 April 06
• MSFC Technology Council 11 April 06
• ED Management Brief 02 May 06
• SSME Project Management Brief 09 May 06
• SRS Review (Stakeholders) 31 May 06
• Conceptual Design Review (Stakeholders) 29 June 06
• PWR Meetings, Canoga Park 11 July 06
• HQ Meetings, CIO, InsideNASA/NEN/ ESMD 13 July 06
• NACB-ISCB Brief 23 August 06
• Preliminary Design / UI Review (Stakeholders) 29 August 06
• Critical Design Review (Stakeholders) 03 October 06
• WEB PCASS 07 February 07
• Enterprise Architecture Advisory Committee 17 February 07
• Engineering Management Council 20 February 07
• RSIC 23 February 07
• IEC/DDMS 27 February 07
• Exploration Launch Office Brief 05 March 07
• IHS/NASA Tech Standards 22 March 07
• CIO/ED/CLV Data Architecture 26 March 07
• Cx Data Architecture Working Group 23 April 07
• CLV Chief Engineers Brief 20 April 2007
• NASA HQ IDM Workshop 24 - 26 April 2007
• CLV Element Managers 08 May 2007
• Directives Access CIO 17 May 2007
• Cx ARC Architecture Team 22 May 2007
• PWR KM Program Manager Review 24 may 2007
• Engineering Directorate Review 13 June 2007
• Propulsion Department Review 14 June 2007
• NASA KM International Conference 17 - 19 July 2007
MSFC PSD KM Initiative
MSFC PSD KM Information -
Paul Caraccioli
Combustion Devices Design & Development Branch
Propulsion Systems Department`
NASA / MSFC / ER32
Paul.A.Caraccioli@nasa.gov 	 9i4PeredreExcel-VrivOrl
256.544.0064
10 13r. Randy K. Smith
Department of Computer Science
University of Alabama
RSmith@cs.ua.edu
205.348.6363
'll Mommsen `
ntergraph Corporatio
Security, Government &' rastr
Bill.Mommsen@intergraph.com
1.256.730-8179
THE
	 SITY
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DATA Resource Connection
SSME Technical
CM Documents, Nonconformance data, Engine Reviews, HRR, CE Telecons, CDR, DCR, Program reviews, Major Incident reports, IFA's,
FMEA, Orientation Training, PWR Drawings, Specifications, Photos, Flight Ops handbook...
MSF( Repository
LASSE
I11SF+	 I'rIIIIIi-Plow '1111 Ploi Docs
Iv1SFC Dilectives Irlastel List
Adv Lunar systems, Mars exploration, NGLT, IPD, Nuclear Propulsion, Shuttle Projects
Apollo, Saturn, ALS, Aerodynamics, Propulsion, Cryogenics, Centar, X-vehicle
MSFC Specifications, Standards, Requirements, Handbooks, Plans, Processes
MSFC Policy Directives, Procedural requirements, Work instructions, Guidance Manual
PRAIC A WO All Shuttle Problem Reports and Corrective Action
Shuttle Online Flight Readiness Reviews, PSE&I, CERB, PRE dots, Intg Weekly Reports, Shuttle Contengency plan, Shuttle CM Plan
Jetsoll SSME Data Review Packages (Test & Flight)
STI Database (Scientific & Technical Infoinw1ioni AeronauticstAstronautics, Chemistry, Physics, Mathmatics, Computer Science, Engineering, Space Science, Geo Science
NASA Technical Stanbids AIAA, AMS, ASTM Material Specifications, ANSIfABMAMAS Aerospace Standards, Mil SIds Industry Sids
WeI ► PCASS
SSPWEB
All PRACAs (KSC PRs, IPR, DRs, GFE, MSFC LICRs, IFAs) Shuttle CL ! HA, OMRSD, LCC, Waivers
LASTS 7700 volumes
Shuttle Poltal Shuttle Project collaboration, Project data
HEN Inside NASA, LLIS, Online directives, NASA Image exchange, Electronic pats and Packaging
RISC Technical and Scientific reference books, nmanuals Journals.
If'E Windchlll Structured Data Management system, All ESMD program data , Schedules, EVM, Risk Management
IEfC RIMS Integrated design environment, Configuration Management system.
Ma ltis Materials specifications and properties testing
i.ASI Technical, Scientific reports	 Journals, Articles, Papers
4ontl actol D&System Metaphase, Nexpriie, ACTS, ADM, Prams, Rams,
Pilot Indexed
	
'4	 Phase II
MOU Negotiation Underway
	
_Long range
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Unique Functionality
• Community of Practice - Provides a forum for individuals with
shared interest or expertise to exchange ideas and experiential
knowledge
• Collaboration / Sharing, Knowledge Capture, Expertise Locator, Training
• Single Sign On — MSFC domain log in provides authenticated
user access to PSD KM and all authorized accounts
• Automatic Profiling — Monitors user data interaction preferences
and automatically forms profiles of their interest and expertise
• Categorization - Automatically categorizes data without the need
for manual intervention
• Disparate Repository / Unstructured Data Interface - Access
data where it resides within or outside of product structure / data
management system environment
• Conceptual Retrieval - Extracts meaning from key words and
complex terminology embedded in query information; Returns
search results based on concept matching
MSFC PSD KM PROJECT
Unique Functionality (ConYd)
• Hardware Graphics Viewer — Point and click access from graphic
image to broad range of related design information, subject matter
expertise, lessons learned and training
• Process Workflow Viewer— Enables the user to locate relevant
information within the context of a process step
• Search and retrieval functionality from Failure/Anomaly and Design
Engineering Analysis workflow navigation, "process-based" data associations
• Expertise Locator — Automatically identifies individuals with
expertise in organizations and identifies subject matter knowledge
in any required field
• KM awareness, cultural change/motivational training - Integral
to CoP roll out
PSD KM / PDMS Design Characteristics
PSD Knowledge Management Product Data Management
Focus Area Individual & Collective Knowledge Managing Product/Project Data
Information
Management
Unstructured information
Contextual search outside of PDMS
Structured Information
Search limited to PDMS data structure
Timeframe Ongoing. Doesn't stop as long as the
body of knowledge is relevant.
Project Life cycle. Has a finite start and
end date.
Scope Any repository or information source
that contains useful knowledge
Only information contained in its internal
repository.
Enterprise
LASSE
ICE
(Video/Audio
(Future)
M
anced Search
Autonomy
IDOL 7
Search& Index Engine
MAPTIS ' PSD Server !SSMETechnical
JETSON 'MSFC I MSFC
Repository	 PRACA
MSFC PSD KM , PILOT PROJECT
Design /Architecture (Pilot)
Componentized Resources System View
Lessons
Learned/ Personalized PSD KM Pages
Best Practice ..
NIST/FIPS Tacit
	 CollaborationNISI Security Knowledge	 Service LinkCompliance Capture
NASA
Taxonomy ,'
NASA / PSD
Taxonomy
Expert	 Publishing
Location &	 Authoring
Linkage Profiling	 (Future
508 CoP Content	 Report+MetricsCompliance Management Generation
Contracto
I & External Acces
* E-Mail to CoP or
E-Mail	 1	 Single Sign-On via NISEIntegration	 ^''''
Group
Calendar CAD Viewer
M Component Level View
ilComputer
& Associated Data View
Based Training
1'Workflow Process
JSR-168 Process Decomposition
Portlets Process Artifacts
• Use CoP Input Template
and MS Office Suite to
Propose Process Workflows
• Recommended as
Best Practice
• Review w / Initiator
• Collaborate w/ SMEs
• Approve / Reject • Load Process Model / Data
• Validate in Process Viewer
• Submit Using CoP
Suggestion Box
*Post to Community Forum
Process Creation /Maintenance
• Data Manager to Allow
Simple Maintenance of
Process Data & Links
• Publish in Community
Knowledge Storehouse
MSFC PSD KM System
Pilot Portal Schematic
FC Private
D
.^/
RA
0//11 ^
J!^n
	
Insid^uttle7 SSME Shuttle online
echnical PRACA
MSFC	 (SALyDesktop	 MSFC
Computers Domain Controller(Active Directory)
MSFC\PSDKM Group(MSFC users)
NDMSjRA01
Oracletabase
Seer
C
N CDomain ontroller(Active
ICu
rectory)PSDK Group:MSFsers
MSFC
Domain Controller
(Active Directory
User Accounts)
SSL
Port 443
PSDKM Servers
0,-NDMSfVIG01	 NDM
Vignette Portal and Autonc
Collaboratson Server	 Si
MSFC R pository
UDomain ontroller
L01	 ATMIG01 (Active irectory)
IDOL Test Vi nette	 PSDKM Group:
Auton my VM	 MSFC\ SDKM
MSFC PSD KM System
Pilot Portal Schematic, Documentum Query/Fetch
PSO KM Client	 ^-
Search	 ^1
View
Search
View
PSE)KM Servers
ea,rct,
Vignette Portal andCollaboration Server
NDMSVIC301
xxx.xxx.xxx.xxx
Autonomy OL Server
ND	 tDL01
xxx.x xxx_xxx
>ctio Port: 9000
Inde Port: 9001
w
Autonomy
Documentum Fetch
MSFC Repository(Cocumentum)
xxx.xxx_xxx_xxx
TcP and UDP Port 1489
https://repository.msfc.nasa_gov/dam
Agency 707611c Network
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KIVI Pilot System Data Security
• Designed for Compliance with Enterprise Architecture
• Enforcement of internal authentication models for
repositories, proprietary applications, and software.
• Portal LDAP ensures automatic verification against
user, group and role level entitlement
• Will align with the NDC active directory, migrating to NISE
• KM Program will comply with NPR 2810.1 9
 NIST 800-53
• Moderate security classification based on FIPS 199, NIST
800-60
• Application Security Plan is in Work
